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Description 

Field of the invention 

[0001] The present invention relates generally to a 
variable temperature seat and, more specifically, to a 
method and apparatus for controlling the flow and tem- 
perature of a heating or cooling medium through the 
seat to an occupant positioned in such seat. 

Background pf the Invention 

[0002] Cooling or heating occupants of buildings, 
homes, automobiles and the like is generally carried out 
by convection through modifying the temperature of air 
surrounding the occupants environment. The effective- 
ness of convection heating or cooling is largely depend- 
ent on the ability of the temperature conditioned air to 
contact and surround all portions of the occupant's 
body. Heating and cooling occupants through convec- 
tion is generally thought to be efficient in such applica- 
tions as homes, offices, and other like structures where 
the occupants are not stationary or fixed in one position 
but, rather are moving around allowing maximum con- 
tact with the temperature treated air. 
[0003] In other applications such as automobiles, 
planes, buses and the like, the occupants are typically 
fixed in one position with a large portion of their body's 
surface against the surface of a seat, isolated from 
effects of the temperature conditioned air. In such appli- 
cations the use of distributing temperature conditioned 
air into the cabin of the vehicle to heat or cool the occu- 
pant is less effective due to the somewhat limited sur- 
face area of contact with the occupant's body. In 
addition, oftentimes the surface of the seat is at a tem- 
perature close to the ambient temperature upon initial 
contact by the occupant, increasing the need to provide 
rapid temperature compensation to the occupant in an 
effective manner. 

[0004] To address the problem of providing effective 
occupant heating or cooling in such applications, seats 
have been constructed to accommodate the internal 
flow of a heating or cooling medium and to distribute the 
same through the seating surface to the surface of the 
occupant in contact with the seat. A preferred heating 
and cooling medium is air. A seat constructed in this 
manner increases the efficiency of heating or cooling a 
passenger by convection by distributing temperature 
conditioned air directly to the surface the occupant gen- 
erally isolated from contact with temperature condi- 
tioned air that is distributed throughout the cabin of the 
vehicle. 

[0005] U.S. Patent No. 4,923,248 issued to Feher 
discloses a seat pad and backrest comprising an inter- 
nal plenum for distributing temperature conditioned air 
from a Peltier thermoelectric module through the sur- 
face of the seat pad and to an adjacent surface of an 
occupant. The temperature conditioned air is provided 



by using a fan to blow ambient air over the fins of a Pel- 
tier module. The heating or cooling of the occupant is 
achieved by changing the polarity of the electricity that 
powers the Peltier module. 

5 [0006] U.S. Patent No. 5.002,336 issued to Feher 
discloses a joined seat and backrest construction com- 
prising an internal plenum for receiving and distributing 
temperature conditioned air through the seat and to an 
adjacent surface of an occupant. Like U.S. Patent No. 

10 4,923,248, the temperature conditioned air is provided 
by a Peltier thermoelectric module and distributed 
through the internal plenum by an electric fan. 
[0007] U.S. Patent No. 5,117,638 issued to Feher 
discloses a selectively cooled or heated seat construc- 

15 tion and apparatus for providing temperature condi- 
tioned air. The seat construction comprising, an internal 
plenum, a plastic mash layer, a metal mesh layer, and 
perforated outer layer. The apparatus for providing the 
temperature conditioned air is heat exchanger compris- 

20 ing a Peltier thermoelectric module and a fan. Heating 
or cooling the occupant is achieved by switching the 
polarity of the electricity powering the Peltier module. 
[0008] U.S Patent No. 4777802 discloses a selec- 
tively cooled or heated blanket assembly with thermistor 

25 control. 

[0009] The seat constructions known in the art, 
although addressing the need to provide a more effi- 
cient method of heating or cooling the occupant, has not 
addressed the need to provide temperature conditioned 

30 air to an occupant in a manner that both maximizes 
occupant comfort and maximizes power efficiency. 
[0010] The ever increasing awareness of our envi- 
ronment and the need to conserve resources has driven 
the need to replace hydrocarbon powered vehicles, 

35 such as the automobile, with vehicles that are powered 
by an environmentally friendly power sources such as 
electricity. The replacement of current hydrocarbon 
automobiles with electric powered vehicles will only 
become a reality if the electric powered vehicle can be 

40 operated and maintained in a manner equalling or bet- 
tering that of the hydrocarbon powered automobile it 
replaces. Accordingly, the need for electric vehicles to 
perform in an electrically efficient manner, is important 
to the success of the electric vehicle. 

45 [0011] In order maximize the electrical efficiency of 
the electric powered vehicle it is necessary that the 
electrically powered ancillary components of the electric 
vehicle function at maximum electrical efficiency. The 
seats known in the art that provide temperature condi- 

50 tioned air to an occupant do not operate in an electri- 
cally efficient manner. The temperature of the air being 
conditioned by the Peltier thermoelectric devices in 
such seats is adjusted by dissipating the excess power 
through a resister, i.e., by using a potentiometer. The 

55 practice of dissipating excess power instead of provid- 
ing only that amount of power necessary to operate the 
Peltier thermoelectric devices makes such seats 
unsuited for such power sensitive applications as the 
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electric vehicle as well as other applications where elec- 
trical efficiency is a concern. 

[0012] The seats known in the art constructed to 
provided temperature conditioned air to an occupant 
are adjustable in that the occupant may either choose to 
produce heated air or cooled air. However, the seats 
known in the an are unable to automatically regulate the 
temperature or flow rate of the cool or heated air distrib- 
uted to the occupant in the event that the thermoelectric 
device malfunctions or in the event that the user falls 
asleep. An electrical malfunctioning of the thermoelec- 
tric device could result in the abnormal heating of the 
device, causing damage to the thermoelectric device 
itself. An electrical malfunction could result in the distri- 
bution of hot air to the occupant, causing discomfort or 
even injury. Additionally, an initial temperature setting of 
maximum heat or maximum cold that is left untouched 
in the event the occupant falls asleep may cause dam- 
age to the thermoelectric device itself or may cause dis- 
comfort or even injury to the occupant. 
[001 3] The seats known in the art, while able to vary 
the distribution of air to the seat bottom or seat back via 
occupant adjustment, do not allow the occupant to vary 
the temperature of the air passing through the seat back 
or seat bottom, independently. The option of being able 
to selectively heat one portion of the seat and cool the 
other may be desirable where the occupant requires 
such selective treatment due to a particular medical 
condition or injury. For example, one a cold day it would 
be desirable to distribute heated air to the seat back for 
occupant comfort and cooled air to the seat bottom to 
assist in healing a leg injury that has recently occurred. 
[0014] It is, therefore, desirable that a variable tem- 
perature seat comprise a control system and method for 
regulating the temperature and flow rate of temperature 
conditioned air to an occupant sitting in the seat. It is 
desirable that the control system operate the seat in an 
electrically efficient manner, making it ideal for use in 
power sensitive applications such as the electric pow- 
ered vehicle. It is desirable that the control system oper- 
ate the seat in a manner eliminating the possibility of 
equipment damage, occupant discomfort or injury. It is 
also desirable that the control system permit the inde- 
pendent distribution of heated or cooled air to the seat 
back or seat bottom. 

[0015] According to the present invention there is 
provided a system for controlling the temperature cli- 
mate in a variable temperature occupant seat, the sys- 
tem comprising: conduits or channels to distribute 
temperature conditioned medium to an area of the seat; 
at least one heat pump in fluid communication with the 
medium and conduits or channels; at least one fan for 
moving the temperature conditioned medium from the 
heat pump to the conduits or channels; and temperature 
sensing means for sensing the temperature at one or 
more predetermined locations; characterised by a con- 
troller placed in communication with the heat pump, the 
fan and the temperature sensing means and configured 



to control operation of at least one of the heat pump and 
fan independent of occupant input after a desired mode 
of operation has been selected in order to control the 
temperature conditioned medium distributed to the area 

5 of the seat, and wherein the controller is either config- 
ured to control the heat pump in dependence upon one 
of the following parameters, sensed by the temperature 
sensing means: a temperature of the heat pump; and an 
elapsed time and either the temperature of the heat 

10 pump or the temperature of the conditioned medium; or 
is configured to select a maximum level or one of a plu- 
rality of different levels of heating or cooling to be 
effected by the heat pump in dependence upon one of 
the following parameters raised by the temperature 

is sensing means: a temperature of the medium being dis- 
tributed to the occupant seat; and a temperature differ- 
ence between the temperature conditioned medium and 
ambient air. 

20 Prisf Pescription of the Prawings 

[001 6] These and other features and advantages of 
the present invention will become appreciated as the 
same becomes better understood with reference to the 
25 specification, claims and drawings wherein: 

FIG. 1 is a cross-sectional semi-schematic view of 
an embodiment of a variable temperature seat; 
FIG. 2 is a schematic view of a first embodiment of 
30 the temperature climate control system according 
to the present invention; 

FIG. 3 is a flow chart illustrating a temperature cli- 
mate control algorithm for the embodiment of the 
invention shown in FIG. 2; 

35 FIG. 4 is a schematic view of a second embodiment 
of the temperature climate control system accord- 
ing to the present invention; 
FIG. 5 is a flow chart illustrating a temperature cli- 
mate control algorithm for the embodiment of the 

40 invention shown in FIG. 4; 

FIG. 6 is a schematic view of a third embodiment of 
the temperature climate control system according 
to the present invention: 

FIG. 7 is a flow chart illustrating a temperature cli- 
45 mate control algorithm for the embodiment of the 
invention shown in FIG. 6; and 
FIG. 8 is a schematic view of an alternative embod- 
iment of the temperature climate control system 
according to the present invention. 

50 

Pelailed Description: 

[0017] A temperature climate control system 
(TCCS) provided in the practice of this invention may be 
55 used to control the temperature of air being distributed 
through a variable temperature seat (VTS) and directed 
to a seated occupant. The TCCS may be used in vari- 
ous VTS applications where it is required that an occu- 
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pant stay seated for a period of time, such as 
automobiles, trains, planes, buses, dentists chairs, hair 
styling chairs and the like, or where an occupant simply 
desires an added degree of comfort while he/she is sit- 
ting at work or in the home, such as office chairs, home 5 
recliners and the like. The TCCS configured according 
to the practice of this invention to operate in a manner 
providing an occupant seated in a VTS a maximum 
degree of comfort by allowing the occupant to manually 
adjust both the flow rate and the temperature of the air 
being passed through the seat surface and directed to 
the occupant. 

[0018] The TCCS is configured to automatically 
override the manual flow rate and temperature settings 
when it senses that the temperature of the air being 
directed to the occupant is above a predetermined max- 
imum temperature set point or is below a predetermined 
minimum temperature set point. Thus, maximizing both 
occupant comfort and occupant safety in the event that 
the occupant either falls asleep or in the event that the 
device generating the temperature conditioned air mal- 
functions. The TCCS also comprises timers and is con- 
figured to automatically override the manual flow rate 
and temperature settings during normal operation to 
prevent back discomfort. Additionally, the device gener- 
ating the temperature conditioned air is operated in a 
manner maximizing electrical efficiency, making it well 
suited for use in applications that are sensitive to electri- 
cal consumption, such as electric powered vehicles. 
[0019] FIG. 1 shows an embodiment of a VTS 10 
comprising a seat back 12 and a seat bottom 14 for 
accommodating the support of a human occupant in the 
sitting position. FIG. 1 shows a simplified cross-sec- 
tional view of a VTS for purposes of illustration and clar- 
ity. Accordingly, it is to be understood that the VTS may 
be constructed in embodiments other than that specifi- 
cally represented. The VTS may be constructed having 
a outside surface covering 16 made from a suitable 
material that allows the flow of air through its surface, 
such as perforated vinyl, cloth, leather or the like. A pad- 
ding layer 17 such as reticulated foam may lie beneath 
the outside surface 16 to increase occupant comfort. 
[0020] The VTS may be constructed having a metal 
frame (not shown) that generally defines the seat con- 
figuration and having seat bottom and seat back cush- 
ions 18 made from foam and the like. A number of air 
channels 20 are positioned within each seat cushion 
and extend from the padding layer 17 through the seat 
cushions and to either a seat bottom air inlet 22 or a 
seat back air inlet 24. Although a particular embodiment 
of a VTS has specifically described, it is to be under- 
stood that the TCCS according to the present invention 
is meant to operate with any type of VTS having the 
same general features. 

[0021] FIG. 2 shows a first embodiment of the 
TCCS according to the present invention comprising a 
VTS 10. The air that is passed through the seat and to 
the occupant is temperature conditioned by a heat 



pump. This first embodiment comprises a seat back 
heat pump 26 for temperature conditioning the air 
passed through the seat back 12 of the VTS, and a seat 
bottom heat pump 28 for temperature conditioning the 
air passed through the seat bottom 14 of the VTS. The 
seat back heat pump and seat bottom heat pump each 
comprise at least one thermoelectric device 30 and 32, 
respectively, for temperature conditioning, i.e., selec- 
tively heating or cooling, the air. A preferred thermoelec- 
tric device is a Peltier thermoelectric module. Each heat 
pump may comprise more than one Peltier thermoelec- 
tric module. A preferred heat pump comprises approxi- 
mately three Peltier thermoelectric modules. 
[0022] Each heat pump comprises a main heat 
exchanger 34 and 36, enclosing air temperature condi- 
tioning fins (not shown) depending from one surface of 
the Peltier modules, and a waste heat exchanger 39 and 
40, enclosing thermal exchanger fins (not shown) 
extending from the Peltier module surface opposite the 
main heat exchanger. Attached to one end of each main 
heat exchanger is an outlet from a main exchanger fan 
42 and 44 that serves to pass the temperature condi- 
tioned air in each main heat exchanger to the seat back 
or seat bottom, respectively. Each main exchanger fan 
may comprise an electrical fan having a suitable flow 
rate, such as an axial blower and the like. The outlet end 
of each main heat exchanger is connected to an air con- 
duit 46 and 48 that is connected to the respective seat 
back air inlet 24 or seat bottom air inlet 22. Accordingly, 
the temperature conditioned air produced by the Peltier 
thermoelectric modules in each main heat exchanger is 
passed through the respective air conduit, through the 
respective air inlet, into and through the respective seat 
portion of the VTS to the occupant by the main 
exchanger fan. 

[0023] Attached to one end of each waste heat 
exchanger is an outlet from a waste exchanger fan 50 
and 52 that serves to pass unwanted waste heat or 
cooling produced in each waste heat exchanger to the 
outside environment surrounding the VTS. Each waste 
exchanger fan may comprise an electrical fan having a 
suitable flow rate, such as an axial blower and the like. 
The waste air exiting each waste heat exchanger fan is 
usually at an undesirable temperature, i.e., in the cool- 
ing mode it is hot air and in the heating mode it is cold 
air. Consequentially, waste air exiting each waste 
exchanger may be specifically routed away from any 
occupant, possibly through the sides of the seat or the 
like. 

[0024] Attached to the main exchanger side of the 
Peltier thermoelectric modules in each heat pump is a 
temperature sensor 54 and 56. Each temperature sen- 
sor may comprise an electric thermocouple and the like. 
[0025] The operation of the main exchanger fans 42 
and 44 can be manually controlled by a fan switch 58. In 
the first embodiment, it is preferred that the main 
exchanger fans are operated simultaneously by a single 
fan switch. The fan switch may comprise an electrical 
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switch configured to provide an off position, and a vari- 
ety of fan speed settings if desired. It is preferred that 
the fan switch be configured having an off position and 
three different fan speed settings, namely low, medium 
and high. The fan switch may be located within or near 
the VTS for easy occupant access. 
[0026] The operation of the waste exchanger fans 
50 and 52 can be manually controlled by a separate fan 
switch (not shown) if desired. However, it is preferred 
that the waste exchanger fans be activated automati- 
cally upon the operation of the main exchanger fans and 
operate at a single predetermined speed. Accordingly, 
upon the manual operation of the fan switch 58, both the 
main exchanger fans are activated to a selected speed 
and the waste exchanger fans are automatically acti- 
vated to operate at maximum speed. Configuring the 
TCCS to operate in this manner maximizes the thermal 
efficiency of the Peltier modules and reduces the possi- 
bility of system damage. 

[0027] The operation of the Peltier thermoelectric 
modules can be controlled by a temperature switch 60. 
In the first embodiment it is preferred that the Peltier 
thermoelectric modules in both heat pumps be operated 
simultaneously by a single temperature switch. The 
temperature switch may comprise an electrical switch 
configured to provide an off position, and a variety of 
temperature settings if desired. A preferred fan switch is 
configured having an off position, four heating positions, 
and four cooling positions. Like the fan switch 58, the 
temperature switch 60 may be located within or near the 
VTS for easy occupant access. 
[0028] When the temperature switch is turned to 
one of the cooling positions a LED lamp 62 located near 
the temperature switch registers a green color, indicat- 
ing that the Peltier modules are operating in the cooling 
mode. When the temperature switch is turned to one of 
the heating positions the LED lamp registers a red color, 
indicating that the Peltier modules are operating in the 
heating mode. 

[0029] The different heating or cooling modes for 
the Peltier modules is accomplished by both switching 
the polarity and limiting the amount of the electrical 
power routed to the Peltier modules. To optimize the 
electrical efficiency of the Peltier modules, instead of 
using a potentiometer to discharge the unwanted potion 
of the electrical power through a resister, the four differ- 
ent modes of heating and cooling operation are 
achieved by pulsing electrical power to the Peltier mod- 
ules at predetermined duty cycles. Accordingly, the dif- 
ferent levels of heating or cooling are accomplished by 
pulsing the electrical power to the Peltier modules at a 
predetermined duty cycle. In a preferred embodiment, 
the duty cycle is about 0.02 seconds (50 hz) and the 
four different levels are accomplished by applying either 
25 percent, 50 percent, 75 percent, or 100 percent of 
the cycle time power. In this embodiment, a 25 percent 
duty cycle would be on for approximately 0.005 seconds 
and off for approximately 0.015 seconds for a total cycle 



length of 0.02 seconds, and then repeated. The 75 per- 
cent duty cycle is on for approximately 0.015 seconds 
and off for approximately 0.005 seconds. 
[0030] The heating or cooling mode of the Peltier 

5 modules is achieved by switching the polarity of the 
electrical power. The Peltier modules are configured to 
operate in the heating mode on approximately ten volts 
DC and in the cooling mode on approximately six volts 
DC. A DC converter may be positioned outside the con- 
to trols to supply the heating and cooling voltage. The total 
duty cycle of the Peltier modules is adjustable from 0.02 
to 0.2 seconds. The power for the Peltier modules in 
each mode was chosen to optimize the efficiency and 
total thermal power supplied to an occupant of the VTS. 

15 [0031] The electrical feeds to and/or outlets from 
the fan switch 58, temperature switch 60, main 
exchanger fans 42 and 44, waste exchanger fans 50 
and 52, Peltier thermoelectric modules 30 and 32 LED 
lamp 62, and temperature sensors 54 and 56 are routed 

20 to a controller 64. Alternatively, the electrical feeds and 
signals may first be routed to a printed circuit board in 
the seat (not shown) that sends a signal to the control- 
ler. The controller comprises a power inlet 66 of suffi- 
cient electrical capacity to operate all of the 

25 aforementioned devices. The controller is configured to 
receive occupant inputs from the fan switch and the 
temperature switch and temperature information from 
the temperature sensors. From this input the controller 
is configured to make adjustments to the operation of 

30 the heat pumps according to a predetermined algorithm 
designed to ensure occupant comfort and safety, and 
protect against system damage. 
[0032] FIG. 3 is a flow chart illustrating a tempera- 
ture climate control algorithm for the first embodiment of 

35 the TCCS shown in FIG. 2. The occupant wishing to use 
the VTS operates the main exchanger fans by activating 
the fan switch 58 and selecting a desired fan speed 
(step 68). Upon the activation of the main exchanger 
fans the waste exchanger fans are also activated to 

40 operate at a maximum speed (step 70). 

[0033] The occupant may activate the Peltier mod- 
ules for temperature conditioning the air in the VTS by 
positioning the temperature switch 60 to a desired heat- 
ing or cooling mode (steps 72 and 74). The Peltier mod- 

45 ules can be manually deactivated by selecting the "off 
position on the temperature control switch, in which 
case the power to the fans is maintained as indicated by 
the LED 62 registering a green color (step 76). Addition- 
ally, the Peltier modules are automatically deactivated 

so by the controller when the fan switch is manually placed 
in the "off position (step 78). 

[0034] When the temperature switch is positioned 
to one of the four cooling modes the LED lamp 62 regis- 
ters a green color (step 80). The temperature detected 
55 by the temperature sensors 54 and 56 in both heat 
pumps 26 and 28 is passed to the controller (step 82). If 
the temperature is below about 303°K (step 84) the 
power to the Peltier modules remains on (step 86), 
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unless more than six minutes has elapsed since the 
time that the occupant has last adjusted the tempera- 
ture (step 88), in which case the power to the Peltier 
modules is reduced to 25 percent (step 90). It is desira- 
ble to reduce the power to the Peltier modules under 
such circumstances to prevent over cooling of the occu- 
pant's back, which has been shown to cause the occu- 
pant discomfort after use of the VTS. If the temperature 
is not below 303°K, however, the power to the Peltier 
modules is maintained as indicated by the occupant 
controls (step 86). 

[0035] When the temperature switch is positioned 
to one of the four heating modes the LED lamp 62 reg- 
isters a red color (step 92). If the temperature is below 
about 339°K (step 94) the power to the Peltier modules 
remains on (step 96). If the temperature is in the range 
of from 339°K to 349°K (step 92) the power to the Peltier 
modules is reduced to 25 percent until the temperature 
is below 339°K (step 98). Reducing the power to the 
Peltier modules in this situation is desired to prevent the 
Peltier modules from overheating. 
[0036] If the temperature of the main heat 
exchanger side of the Peltier modules is below either 
below 200°K or above 349°K (step 100), regardless of 
whether the Peltier modules are in the heating or cool- 
ing mode, the controller deactivates the Peltier modules 
(step 76) and maintains the operation of the main 
exchanger fans and waste exchanger fans. The occur- 
rence of either of the above temperature conditions indi- 
cates a system malfunction. In this condition the LED 
lamp 62 registers a orange color, indicating a system 
malfunction. 

[0037] The first embodiment comprises conditioned 
air temperature sensors 102 and 104 positioned in the 
air flow of the temperature conditioned air passing to the 
seat, back and seat bottom, respectively, as shown in 
FIG. 2. The conditioned air temperature sensors are 
electrically connected to the controller 64. The tempera- 
ture climate control algorithm described above and illus- 
trated in FIG. 3 is configured to deactivate the Peltier 
modules in the event that the temperature of the condi- 
tioned air is greater than about 325°K or below about 
297°K. While the Peltier modules are deactivated the 
main exchanger fans continue to run. 
[0038] FIG. 4 shows a second embodiment of the 
TCCS according to the practice of the present invention. 
The second embodiment is similar to the first embodi- 
ment in all respects, except for the addition of at least 
one ambient air temperature sensor 102 to monitor the 
temperature of the air outside of the VTS surrounding 
the occupant. The temperature sensor is electrically 
connected to relay ambient air temperature information 
to the controller 64. More than one ambient air temper- 
ature sensor may be used, each being positioned at dif- 
ferent locations in the environment surrounding the 
occupant, to provide an ambient air temperature profile 
to the controller. 

[0039] The second embodiment of the TCCS also 



differs from the first preferred embodiment in that the 
fan speed and air temperature for the seat back heat 
pump 26 and the seat bottom heat pump 28 can each 
be manually adjusted independently by using a sepa- 

5 rate seat back fan switch 104 and seat bottom fan 
switch 106, and a separate seat back temperature 
switch 108 and seat bottom temperature switch 110. 
The fan switches 104 and 106 and the temperature 
switches 108 and 110 in the second embodiment are 

70 the same as those previously described in the first 
embodiment. Alternatively, the TCCS may be config- 
ured having a single fan switch (not shown) to control 
the speed of fans 42 and 44 and two temperature 
switches (not shown) to control the power to each heap 

75 pump 26 and 28 independently. The TCCS may also be 
configured having a single temperature switch (not 
shown) to control the power of heat pumps 26 and 28 
simultaneously and two fan switches to control the 
speed of each fan 42 and 44 independently. 

20 [0040] LED lamps 112 and 114 are located near 
each temperature switch to indicate the mode of opera- 
tion selected for each heat pump, e.g., in the off position 
the LED lamps are off, when both heat pumps are in the 
cooling mode the LED lamps register a green color, 

25 when both heat pumps are in the heating mode the LED 
lamps register a red color, when there is a temperature 
error or Peltier module malfunction in either heat pump 
the LED lamps fast cycle red and green, registering an 
orange color. 

30 [0041] Configuring the manual fan speed and tem- 
perature switches in this manner allows the occupant 
the ability to operate the seat back 12 of the VTS at a 
different conditions than the seat bottom 14. This may 
be desirable where a medical condition or injury 

35 requires that a particular portion of the occupant's body 
be maintained at a temperature different from the 
remaining portion of the occupant, e.g., where a leg 
injury requires cooling air in the seat bottom of the VTS 
and the ambient temperature dictates that heated air 

40 pass through the seat back for maximum occupant com- 
fort. 

[0042] Like the first embodiment, the electrical 
feeds to and/or outlets from the fan switches 104 and 
106, temperature switches 108 and 110, main 

45 exchanger fans 42 and 44, waste exchanger fans 50 
and 52, Peltier thermoelectric modules 30 and 32, tem- 
perature sensors 54 and 56, LED lamps 112 and 114, 
and the ambient air temperature sensor 102 are routed 
to the controller 64. 

so [0043] FIG. 5 is a flow chart illustrating a tempera- 
ture climate control algorithm for the second embodi- 
ment of the TCCS shown in FIG 4. The control algorithm 
is similar to that previously described above and shown 
in FIG. 3, except for the additional temperature inputs 

55 from the ambient temperature sensor (step 1 1 6) and the 
conditioned air sensor, and except when the Peltier 
modules are being operated in the cooling mode and 
the temperature of the conditioned air from the seat 
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back heat pump 26 is below about 310 Q K (step 119). 
When the conditioned air temperature is below about 
310°K, if it has been greater than six minutes since the 
last temperature adjustment by the occupant (step 120), 
and the conditioned air temperature of the conditioned 5 
is approximately 3°K or more below the temperature of 
the ambient air surrounding the occupant (step 122), 
the controller reduces the power to the Peltier modules 
in the seat back heat pump 26 to approximately 25 per- 
cent (step 124). If the temperature is below about 
310°K, but it has either been less than six minutes since 
the last manual temperature adjustment or the condi- 
tioned air temperature is less than 3°K below the ambi- 
ent temperature, the power to the Peltier modules in the 
seat back heat pump remains on at the occupant con- 
trolled setting (step 126). 

[0044] Like the control algorithm described in FIG. 
3, the reason for reducing the power to the Peltier mod- 
ules under such conditions is to regulate the amount of 
cooling air directed to an occupant's back to prevent 
possible discomfort after using the VTS. 
[0045] The second embodiment also comprises 
conditioned air temperature sensors 128 and 130 posi- 
tioned in the air flow of the temperature conditioned air 
passing to the seat, back and bottom, respectively, as 
shown in FIG. 4. The conditioned air temperature sen- 
sors are electrically connected to the controller 64. The 
temperature climate control algorithm described above 
and illustrated in FIG. 5 is configured to deactivate the 
Peltier modules in the event that the temperature of the 
conditioned air directed to the occupant is greater than 
about 325°K or below about 297°K. While the Peltier 
modules are deactivated the main exchanger fans con- 
tinue to run. 

[0046] FIG. 6 shows a third embodiment of the 
TCCS according to the practice of this invention. The 
third embodiment is similar to the first embodiment in all 
respects except for two. One is the addition of at least 
one ambient air temperature sensor 132 to monitor the 
temperature of the air outside of the VTS surrounding 
the occupant. The temperature sensor is electrically 
connected to feed temperature information to the con- 
troller 64. More than one ambient air temperature sen- 
sor may be used, each being positioned at different 
locations in the environment surrounding the occupant, 
to provide an ambient air temperature profile to the con- 
troller. 

[0047] The second difference in the third embodi- 
ment of the TCCS is that only a single heat pump 1 34 is 
used to provide temperature conditioned air to both the 
seat back 12 and the seat bottom 14. The single heat 
pump is similar to the seat back heat pump 26 and seat 
bottom heat pump 28 previously described in the first 
embodiment in that it comprises a main heat exchanger 
1 36, a main exchanger fan 1 38, a waste heat exchanger 
140, a waste exchanger fan 142 and a Peltier module 
temperature sensor 143. However, instead of three Pel- 
tier thermoelectric modules, the single heat pump 134 



comprises four Peltier thermoelectric modules 144. The 
temperature conditioned air from the main heat 
exchanger is passed to the seat back 12 and seat bot- 
tom 14 of the VTS by an air manifold 146 connected at 
one end to the outlet of the main heat exchanger 136 
and at the other end to the seat back air inlet 24 and 
seat bottom air inlet 22. Alternatively, the third embodi- 
ment of the TCCS may comprise a double heat pump 
arrangement similar to that previously described in the 
first embodiment. 

[0048] The third embodiment of the TCCS also dif- 
fers from the first embodiment in that the main 
exchanger fan speed and the heat pump air tempera- 
ture are not manually adjustable by the occupant. 
Rather, the fan speed and the air temperature are con- 
trolled automatically by the controller 64. Additionally, 
an occupant presence switch 148 is located within the 
VTS that is activated upon the presence of an occupant 
in the seat. The occupant presence switch may com- 
prise a weight sensitive switch and the like located in the 
seat back or seat bottom. In a preferred embodiment, 
the occupant presence switch is located in the seat bot- 
tom and is electrically connected to the controller to 
relay the presence of an occupant. The use of a occu- 
pant presence switch to control the activation of the VTS 
is desired for purposes of conserving electricity when 
the VTS is not occupied and when it is not practical or 
desirable to give individual control over the seats, e.g., 
in bus passenger seating applications. 
[0049] FIG. 7 is a flow chart illustrating a tempera- 
ture climate control algorithm for the third embodiment 
of the TCCS as shown in FIG. 6. The activation of the 
main exchanger fan 138 is controlled by an occupant 
sitting in the VTS (step 150), which activates the occu- 
pant presence switch, and the ambient conditions inside 
the vehicle as transmitted to the controller by the ambi- 
ent temperature sensors (step 148). To ensure a rapid 
temperature response upon placement of an occupant 
in the VTS, the controller pulses electrical power to the 
Peltier modules in the absence of an occupant at a 
steady state of voltage in the range of from 0.5 to 1 volt 
(step 152). The voltage that is actually applied during 
the duty cycle may be six or twelve volts. By maintaining 
a slow continuous pulse of power to the Peltier modules 
the transient time for achieving the desired temperature 
of conditioned air upon the presence of an occupant in 
the VTS is greatly minimized. 

[0050] Once an occupant is seated in the VTS, the 
particular main fan speed and Peltier operating mode 
selected by the controller is dependent upon the ambi- 
ent temperature surrounding the VTS occupant. When 
the ambient temperature is less than about 286°K (step 
154) the controller selects a heating mode of operation 
and passes 100 percent power to the Peltier modules 
and operates the main exchanger fan at medium speed 
(step 156). Upon the activation of the main exchanger 
fan the waste exchanger fan is also activated at high 
speed. 
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[0051] When the ambient temperature is between 
286°K and 290°K (step 158) the controller selects a 
heating mode of operation and passes 75 percent 
power to the Peltier modules and operates the main 
exchanger fan at medium speed (step 160). When the 
temperature is between 290°K and 293°K (step 162) the 
controller selects a heating mode of operation and 
passes 25 percent power to the Peltier modules and 
operates the main exchanger fan at medium speed 
(step 164). 

[0052] When the ambient temperature is between 
293°K and 297°K the (step 166) the controller pulses 
power to the Peltier modules at a steady state of approx- 
imately 0.5 volts and deactivates the main exchanger 
fan (step 168). 

[0053] When the ambient temperature is between 
297°K and 300°K (step 170) the controller selects a 
cooling mode of operation and passes 50 percent 
power to the Peltier modules and operates the main 
exchanger fan at medium speed (step 172). When the 
ambient temperature is between 300°K and 302°K (step 
174) the controller selects a cooling mode of operation 
and passes 50 percent power to the Peltier modules 
and operates the main exchanger fan at high speed 
(step 176). When the ambient temperature is above 
302°K (step 178) the controller selects a cooling mode 
of operation and passes 100 percent power to the Pel- 
tier modules and operates the main exchanger fan at 
high speed (step 180). 

[0054] In either the heating mode of operation 
(ambient temperatures up to 293°K) or the cooling 
mode of operation (ambient temperatures above 
297°K), a Peltier module temperature (step 182) below 
200°K or above 349°K (step 184) causes the controller 
to deactivate the Peltier modules and maintain the oper- 
ation of the main exchanger fan and waste exchanger 
fan (Step 186). Either of the above conditions indicate a 
system malfunction. 

[0055] The third embodiment also includes a condi- 
tioned air temperature sensor 188 positioned in the air 
flow of the temperature conditioned air passing to the 
seat, as shown in FIG. 6. The conditioned air tempera- 
ture sensor is electrically connected to the controller 64. 
The temperature climate control algorithm described 
above and illustrated in FIG. 7 is configured to deacti- 
vate the Peltier modules 144 in the event that the tem- 
perature of the conditioned air passing to the seat and 
to the occupant is greater than about 325°K or below 
about 297°K. While the Peltier modules are deactivated 
the main exchanger fans continue to run. 
[0056] The third embodiment of the TCCS as spe- 
cifically described above and illustrated in FIG. 6 is used 
for controlling multiple VTSs in multi-occupant applica- 
tions such as buses, trains, planes and the like. In such 
an application the main exchanger fan, waste 
exchanger fan, Peltier modules, temperature sensor, 
and weight sensitive switch from each VTS are electri- 
cally connected to a common controller. Multiple ambi- 



ent air temperature sensors may be placed at different 
locations within the vehicle to provide an accurate tem- 
perature profile throughout the interior of the vehicle. 
The common controller is configured to accommodate 

5 inputs from the multiple ambient air temperature sen- 
sors. The common controller may be configured to con- 
trol the main fan speed and mode of operation for the 
Peltier modules in the same manner ss that specifically 
described above and illustrated in FIG. 7, taking into 

10 account the possibility of different ambient temperature 
zones within the vehicle surrounding each VTS. 
[0057] Although limited embodiments of the tem- 
perature climate control system have been described 
and illustrated herein, many modifications and varia- 

15 tions will be apparent to those skilled in the art. For 
example, it is to be understood within the scope of this 
invention that a temperature climate control system 
according to the present invention may comprise means 
for automatically adjusting the flow of temperature con- 

20 ditioned air from a single heat pump to the seat back or 
the seat bottom. 

[0058] FIG. 8 illustrates an alternative embodiment 
of the third embodiment of the TCCS, incorporating the 
use of valves 1 90 and 1 92 placed in the air manifold 1 46 

25 leading to the seat back and the seat bottom, respec- 
tively. The valves are activated electrically by a control- 
ler 64 according to a predetermined control algorithm. 
The control algorithm may be the same as that specifi- 
cally described above and illustrated in FIG. 7 for the 

30 third embodiment, with the addition that controller limits 
the flow of cooling air to the seat back by closing valve 
190 in the event that the occupant receives too much 
cooling air over a period of time. This embodiment 
would help eliminate the occurrence of occupant dis- 

35 comfort after using the VTS. 

[0059] In addition to the embodiments of the TCCS 
specifically described and illustrated, it is to be under- 
stood that such the TCCS may incorporate input from 
an energy management system, such as that used in 

40 electric powered vehicles. In specific embodiments, the 
TCCS is configured to accept an inhibit signal from such 
an energy management system. The inhibit signal is 
typically activated by a vehicle's energy management 
system under particular conditions of operation when 

45 an additional amount of energy is required or when the 
battery is being discharged to rapidly, such as during 
hard acceleration, when climbing a hill, or when the bat- 
tery is weak or is approaching its minimum discharge 
voltage. The temperature climate control algorithm 

so according to the present invention can be configured to 
deactivate the Peltier modules, the main exchanger 
fans, and the waste exchanger fans upon activation of 
the inhibit signal. 

[0060] Accordingly, it is to be understood that, 
55 within the scope of the appended claims, the tempera- 
ture climate control system according to principles of 
this invention may be embodied other than as specifi- 
cally described herein. 
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Claims 

1. A system for controlling the temperature climate in 
a variable temperature occupant seat (10), the sys- 
tem comprising: 5 

conduits or channels (20, 46, 48, 146) to dis- 
tribute temperature conditioned medium to an 
area of the seat (10); 

at least one heat pump (26, 28, 134) in fluid 10 
communication with the medium and conduits 
or channels (20, 46, 48, 146); 
at least one fan (42, 44, 138) for moving the 
temperature conditioned medium from the heat 
pump (26, 28, 1 34) to the conduits or channels 15 
(20, 46, 48, 146); and 

temperature sensing means (54, 56, 102, 128, 
130, 132, 143, 188) for sensing the tempera- 
ture at one or more predetermined locations; 
characterised by a controller (64) placed in 20 
communication with the heat pump (26, 28, 
134), the fan (42, 44, 138) and the temperature 
sensing means (54, 56, 102, 128, 130, 132, 
143, 188) and configured to control operation 
of at least one of the heat pump (26, 28, 134) 25 
and fan (42, 44, 138) independent of occupant 
input after a desired mode of operation has 
been selected in order to control the tempera- 
ture conditioned medium distributed to the area 
of the seat (10), and wherein the controller (64) 30 
is either configured to control the heat pump 
(26, 28, 134) in dependence upon one of the 
following parameters, sensed by the tempera- 
ture sensing means (54, 56, 102, 128, 130, 
132, 143, 188): 35 
a temperature of the heat pump (26, 28, 134); 
and 

an elapsed time and either the temperature of 
the heat pump (26, 28, 1 34) or the temperature 
of the conditioned mediums; 40 
or is configured to select a maximum level or 
one of a plurality of different levels of heating or 
cooling to be effected by the heat pump (26, 28, 
134) in dependence upon one of the following 
parameters raised by the temperature sensing 45 
means (54, 56, 102, 128, 130, 132, 143, 188): 
a temperature of the medium being distributed 
to the occupant seat (10); and 
a temperature difference between the tempera- 
ture conditioned medium and ambient air. so 

2. A system according to Claim 1, characterised in 
that the heat pump (26, 28, 134) comprises a ther- 
moelectric device (30, 32, 144) and the medium 
comprises air. 55 

3. A system according to Claim 1 or to Claim 2, char- 
acterised in that the controller (64) controls the heat 



pump based on a maximum temperature of the 
medium being distributed to the occupant seat (10). 

4. A system according to Claim 1 or to Claim 2, char- 
acterised in that the controller (64) controls the heat 
pump based on a minimum temperature of the 
medium being distributed to the occupant seat (10). 

5. A system according to Claim 1 or to Claim 2, char- 
acterised in that the controller (64) controls the heat 
pump based on a temperature difference between 
the temperature conditioned medium and ambient 
air. 

6. A system according to Claim 1 or to Claim 2, char- 
acterised in that the controller (64) controls the heat 
pump based on a temperature of the heat pump 
(26, 28,134). 

7. A system according to Claim 1 or to Claim 2, char- 
acterised in that the controller (64) controls the heat 
pump based on an elapsed time and either the tem- 
perature of the heat pump (26, 28, 134) or the tem- 
perature of the conditioned medium. 

8. A system according to any one of Claims 1 to 7 for 
controlling the temperature climate of more than 
one seat (10), characterised by a heat pump (26, 
28, 134) for each seat (10) which heat pumps are 
automatically regulated by a single controller (64) 
capable of providing different comfort control to dif- 
ferent seats. 

9. A system according to Claim 1 or to Claim 2, char- 
acterised by automatically operating the controller 
(64) to reduce the cooling function of the system 
when the temperature conditioned medium is below 
a minimum temperature and after a defined amount 
of time has passed since the system was operating. 

10. A system according to any one of Claims 2 to 9, 
characterised by an occupant sensor (148) in com- 
munication with the controller (64) to pass a signal 
to the controller (64) to deactivate the fan (42, 44, 
138) and the thermoelectric device (30, 32, 144) 
when the seat is vacant. 

Patentanspruche 

1. System zum Regeln des Temperaturklimas in 
einem Personensitz (10) mit veranderlicher Tempe- 
ra tur, wobei das System aufweist: 

Leitungen oder Kanale (20,46,48,146), urn 
temperaturkonditioniertes Medium an einen 
Bereich des Sitzes (10) zu verteilen; 

wenigstens eine Warmepumpe (26,28,134), 
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die in FlieBverbindung mil dem Medium und 
den Leitungen Oder Kanalen (20,46,48,146) ist; 

wenigstens einen Ventilator (42,44,138), um 
das temperaturkonditionierte Medium von der 5 
Warmepumpe (26,28,134) zu den Leitungen 
oder Kanalen (20,46,48,146) zu bewegen; und 

Temperatursensormittel 

(54,56,102,128.130,132,143,188) zum Mes- W 
sen der Temperatur an einem oder mehreren 
vorbestimmten Orten; 

gekennzeichnet durch einen Regler (64), der in 
Verbindung mit der Warmepumpe (26,28,134), 
dem Ventilator (42,44,138) und den Tempera- 15 
tursensormitteln 

(54,56,102,128,130,132,143,188) angeordnet 
ist und konfiguriert ist, den Betrieb von wenig- 
stens einer der Warmepumpen (26,28,134) 
und des Ventilators (42,44,138) unabhangig 20 
von der Eingabe eines Benutzers zu regeln, 
nachdem ein gewunschter Betriebsmodus 
gewahlt worden ist, um das an den Bereich des 
Sitzes (10) verteilte temperaturkonditionierte 
Medium zu regeln, wobei der Regler (64) ent- 25 
weder konfiguriert ist, die Warmepumpe 
(26,28,134) in Abhangigkeit eines der folgen- 
den durch die Temperatursensormittel 
(54,56,102,128,130.132,143,188) 
gemessenen Parameter zu regeln: 30 

eine Temperatur der Warmepumpe 
(26,28,134); und 

eine verstrichene Zeit und entweder die Tern* 35 
peratur der Warmepumpe (26,28, 1 34) oder die 
Temperatur des konditionierten Mediums; 

oder konfiguriert ist, ein maximales Heiz- oder 
Kuhlniveau oder eines einer Vielzahl von 40 
verschiedenen Heiz- oder Kuhlniveaus auszu- 
wahlen, die durch die Warmepumpe 
(26,28,134) in Abhangigkeit von einem der fol- 
genden durch die Temperatursensormittel 
(54,56,102,128,130,132,143,188) erhaltenen 45 
Parameter geschaffen werden: 

eine Temperatur des an den Personensitz (10) 
verteilten Mediums; und 

so 

eine Temperaturdifferenz zwischen dem tem- 
peraturkonditionierten Medium und der Umge- 
bungsluft. 

2. System nach Anspruch 1, dadurch gekenn- 55 
zeichnet, dass die Warmepumpe (26,28,134) eine 
thermoelektrische Vorrichtung (30,32,144) aufweist 
und das Medium Luft aufweist. 



3. System nach Anspruch 1 oder nach Anspruch 2. 
dadurch gekennzeichnet, dass der Regler (64) die 
Warmepumpe auf der Basis einer Maximaitempe- 
ratur des an den Personensitz (10) verteilten Medi- 
ums regelt. 

4. System nach Anspruch 1 oder nach Anspruch 2, 
dadurch gekennzeichnet. dass der Regler (64) die 
Warmepumpe auf der Basis einer Minimaltempera- 
tur des an den Personensitz (10) verteilten Medi- 
ums regelt. 

5. System nach Anspruch 1 oder Anspruch 2, 
dadurch gekennzeichnet, dass der Regler (64) die 
Warmepumpe auf der Basis einer Temperaturdiffe- 
renz zwischen dem temperaturkonditionierten 
Medium und der Umgebungsluft regelt. 

6. System nach Anspruch 1 Oder nach Anspruch 2, 
dadurch gekennzeichnet, dass der Regler (64) die 
Warmepumpe auf der Basis einer Temperatur der 
Warmepumpe (26,28,134) regelt. 

7. System nach Anspruch 1 oder nach Anspruch 2, 
dadurch gekennzeichnet, dass der Regler (64) die 
Warmepumpe auf der Basis einer verstrichenen 
Zeit und entweder der Temperatur der Warme- 
pumpe (26,28,134) oder der Temperatur des kondi- 
tionierten Mediums regelt. 

8. System nach einem der Anspruche 1 bis 7 zum 
Regeln des Temperaturklimas von mehr als einem 
Sitz (10), gekennzeichnet durch eine Warmepumpe 
(26,28,134) fur jeden Sitz (10), wobei die Warme- 
pumpen automatisch reguliert werden durch einen 
einzigen Regler (64), der in der Lage ist, unter- 
schiedliche Komfortregelung fur verschiedene Sitze 
zu schaffen. 

9. System nach Anspruch 1 oder nach Anspruch 2, 
gekennzeichnet durch automatischen Betrieb des 
Reglers (64), um die Kuhlfunktion des Systems zu 
reduzieren, wenn das temperaturkonditionierte 
Medium unterhalb einer Minimaltemperatur ist und 
nachdem eine definierte Zeitdauer verstrichen ist, 
seit das System tatig war. 

10. System nach einem der Anspruche 2 bis 9, gekenn- 
zeichnet durch einen Benutzersensor (148), der mit 
dem Regler (64) in Verbindung steht, um ein Signal 
an den Regler (64) zu schicken, um den Ventilator 
(42,44,138) und die thermoelektrische Vorrichtung 
(30,32,144) zu deaktivieren, wenn der Sitz frei ist. 

Revendications 

1. Systeme destine^ a commander la climatisation en 
temperature dans un siege d'occupant a tempera- 
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ture 

variable (10), te systems comprenant : 
des conduits ou canaux (20, 46, 48, 146) ser- 
vant a distribuer un milieu conditionne en tern- 5 
perature vers une zone du siege (10) ; 
au moins une pompe a chaleur (26, 28,134) en 
communication fluidique avec le milieu et les 
conduits ou canaux (20, 46, 48, 146) ; 
au moins un ventilateur (42, 44, 138) destine a 10 
deplacer le milieu conditionne en temperature 
depuis la pompe a chaleur (26, 28, 134) vers 
les conduits ou canaux (20, 46, 48, 146) ; et 
un moyen de detection de temperature (54, 56, 
102, 128, 130, 132, 143, 188) destine a detec- 15 
ter la temperature en un ou plusieurs emplace- 
ments predetermines; 

caracterise par un controleur (64) mis en com- 
munication avec la pompe a chaleur (26, 28, 
1 34), le ventilateur (42, 44, 1 38) et le moyen de 20 
detection de temperature (54, 56, 102, 128, 
130, 132, 143, 188), et configure en vue de 
commander le fonctionnement d'au moins Tun 
de la pompe a chaleur (26, 28, 134) et du ven- 
tilateur (42, 44, 138) independamment de 25 
I'entree d'un occupant apres qu'un mode 
desire de fonctionnement a ete s6lectionne, de 
maniere a commander le milieu conditionne en 
temperature distribue a la zone du siege (10), 
et dans lequel le controleur (64) est soit confi- 30 
gure pour commander la pompe a chaleur (26, 
28, 134) suivant Tun des parametres suivants, 
detectes par le moyen de detection de tempe- 
rature (54, 56, 102, 128, 130, 132, 143, 188) : 
une temperature de la pompe a chaleur (26, 35 
28, 134); et 

un temps ecoule, et, soit la temperature de la 
pompe a chaleur (26, 28, 134), soit la tempera- 
ture du milieu conditionne; 
soit est configure pour selectionner un niveau 40 
maximum, soit Tun d'une pluralite de niveaux 
differents de chauffage ou de refroidissement 
devant etre effectue par la pompe a chaleur 
(26, 28, 134) suivant Tun des parametres sui- 
vants releve par le moyen de detection de tern- 45 
perature (54, 56, 102, 128, 130, 132, 143, 188) 

une temperature du milieu qui est distribue au 
siege de I'occupant (10) ; 

et, so 
une difference de temperature entre le milieu 
conditionne en temperature et I'air ambiant. 

2. Systeme selon la revendication 1 , caracterise en ce 
que ia pompe a chaleur (26, 28, 134) comprend un 55 
dispositif thermoelectrique (30, 32, 144), et en ce 
que le milieu comprend de I'air. 
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3. Systeme seton la revendication 1 ou la revendica- 
tion 2, caracterise en ce que le controleur (64) com- 
mande la pompe a chaleur sur la base d'une 
temperature maximum du milieu qui est distribue 
au siege de I'occupant (10). 

4. Systeme selon la revendication 1 ou la revendica- 
tion 2, caracterise en ce que le controleur (64) com- 
mande la pompe a chaleur sur la base d'une 
temperature minimum du milieu qui est distribue) au 
siege de I'occupant (10). 

5. Systeme selon la revendication 1 ou la revendica- 
tion 2, caracterise en ce que le controleur (64) com- 
mande la pompe a chaleur sur la base d'une 
difference de temperature entre le milieu condi- 
tionne en temperature et I'air ambiant. 

6. Systeme selon la revendication 1 ou la revendica- 
tion 2, caracterise en ce que le controleur (64) com- 
mande la pompe a chaleur sur la base d'une 
temperature de la pompe a chaleur (26, 28, 134). 

7. Systeme selon la revendication 1 ou la revendica- 
tion 2, caracterise en ce que le controleur (64) com- 
mande la pompe a chaleur sur la base d'un temps 
ecoule, et, soit de la temperature de la pompe a 
chaleur (26, 28, 134), soit de la temperature du 
milieu conditionne. 

8. Systeme selon I'une quelconque des revendica- 
tions 1 a 7, destine a commander la climatisation en 
temperature de plus d'un siege (10), caracterise 
par une pompe a chaleur (26, 28, 134) pour chaque 
siege (10), lesquelles pompes a chaleur sont auto- 
matiquement regulees par controleur unique(64) 
capable de fournir une commande de confort diffe- 
rente aux differents sieges. 

9. Systeme selon la revendication 1 ou la revendica- 
tion 2, caracterise par la mise en oeuvre automati- 
que du controleur (64) en vue de reduire la fonction 
de refroidissement du systeme lorsque la tempera- 
ture du milieu conditionne en temperature tombe en 
dessous d'une temperature minimum et apres 
qu'une quantite definie de temps s'est ecoul6e 
depuis que le systeme est en fonctionnement. 

10. Systeme selon Tune quelconque des revendica- 
tions 2 6 9, caracterise par un detecteur d'occupant 
(148) en communication avec le contrdleur (64), 
servant a transmettre un signal au controleur (64) 
afin de desactiver le ventilateur (42, 44, 138) et le 
dispositif thermoelectrique (30, 32, 144), lorsque le 
siege est inoccupe. 
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